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(54) LIQUID CRYSTAL ALIGNMENT AGENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a liq. crystal 
alignment agent which can form a liq. crystal alignment 
film which exhibits a good tiq. crystal alignment, a short 
residual- image erasing time in a liq. crystal display 
element, and a high adhesion to a substrate by mixing 
specific components. 

SOLUTION: This liq. crystal alignment agent is a mixture 
of a polyamic acid represented by formula I (wherein R 1 is 
a tetravalent org. group; R 2 is a divalent org. group; and n 
is a positive integer) and/or an imide-group-contg. 
polyamic acid represented by formula II (wherein R 3 and R 
5 are each a tetravalent org. group; R 4 and R 6 are each a 
divalent org. group; and n is a positive integer) and a tert 
amine represented by formula III (wherein R 7 , R 8 , and R 9 
are each an org. group provided that at least one of them 
is an org. group having a heteroatom or an aryl, alkyl, or 
alkynyl group or that they may combine with each other to 
form a mono- or polycyclic heterocycle together with the 
N atom to which they are bonded). The tert. amine can 
be mixed in an amt of 0.1-80wt.% based on the polyamic 
acid and/or the imide-group-contg. polyamic acid. 
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J:«9^j*SixSd\ (iii ) fh7^#y»l 

TIB-^ (vni) : 

[0 0 5 9] 
40 [ft2 3] 
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( vnr) 



[0 0 6 0] Kt, R ia »4 4<ffiC0W^S. R M *5,fctf 



[00 6 1] ±E (i) <Z>RJfcfc:*3^T. ±IS7Kyr: 
^50 3 0 0t-Cfc9, ^Kfil 0 0-2 5 0 ( CT^5 o 



23 

[0062] ±ie (i) <©ej£i-*3^t\ 4?yx 
^^r^^T#5 D Bi7K«i^ttfflfttt, tfyx^s^as 

<0»9igL*ffil^WC*tUTl. 6-2 O^tfS 

y^y, ^y-yy, A-^yy, h y ^/ux s >*<z>» 
=«x^v*JH^£;:i:3S"C#5j&s, ^*te>u:PK^£*L 

■rSBWc^ll^/H^bTO. S-lO^ttS^ 

tuit ±E-«a; (i) "eas*ts#yr^s/^ifc 

0—18 0<t\ #£b< (*6 0 — 15 O'C-efc-So * 
X S y * tt<0MfKj&& i: W*©*ff Sr» 5 r 12: J: 5 . 
[0 0 6 3] JbE (ii) ©R/EU^Mrm^HS^f 
ys/x*— h^commm^ y s^x*— Mfr&* ; 

v'T-*— Mfc£* ; v^y^^/uy ^ y-4, 4 7 -vV 

vx^— K v ? 7x^/^/^y-4, 4' -s^y-y 

X*— K v?7x^/U7^K-4, 4' -i^fySx 
X-*— K 1, 2 -i?7*L=-/U=.# V- p, p' -vM* 

y-yx.*— k 2, 2 -i/y^^/i-^a^v- P , P ' 

-^y^-h s 2, 2 -v^^^^/L-- 1 , 1, 

i, 3, 3, s-^^y-y/u^-v^fv/^-p, p r - 
^W7*-F, 2, 2 —yy^— /K/^y-p, 
p' -v^f y->r^— K s^y^^wv^opy^v— 

4, 4' -^y^-h, v^7x^7/PtP^^ 

y-4, 4' -^yv7*-h, ^y/7.:yy- 
4, 4' -s^yw*— K N-y*=/ugcA**r 
^k-4, 4' -^ym-h«<o»si)e^V'> 

^^2«^±m^^Tfflv>^r tds-e#$ 0 

±E (ii) coRi£^f4«FJj:«jSEtt^Bi:Snr> SJ&M 
ftttU i®^5 0-20010, #£L<(*1 00—1 60 

[0 0 6 4] JbE (iii ) <ORf£(£:^TJ8^ btbS'f 

s KS^^7^yii «xtf, fh7i//^ysrft 
Tkfe l ^eyu<b i?x 5 y2 ^r/u£LL<t Zfrf&Z&xmtbti 



(13) !^B|5p9-3 1 6 2 0 0 
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Wv^T-fe h7 5 Kffr&*Sr* mm, p-h/W^V^/^ 

-So rFy^yiiittt^^ KSM^7^ 

[00 6 5] JLfE ( i ) . (ii) *S<fctf (iii ) <D&fc 

(n l n) ^ffi^ii^o. o 5-1 o d l / 
g. #*L<«:0. 05-5dl/ g r^ o 
10 [00 6 6] <#y 7^ s^Wfi>JLE#y XS s^Bfc 

s; (in ) X'mfrZfrzm^mT^^m&Rfots&zz. 

k\z£*)^ ±E— jR* (IV) *5j:t;/Sfctt±B-|IKa 
(V) tt^ti5^y7^i/^8imr<!:^ 

[0 0 6 7] ±E— (HI ) T^^tt^^H^T^ 

R 9 (±^rtv LT V ^ S N |)SH=- ^ <h 

t KP^rv'xf/ugfot Kp^^^A'S ; 2- 

(2 h^r->) if^S»©7^3*V7/U 
^/^S ;T^S zfxs \f/um^<DT 5 y T/^/i^fi ; V7 
y xf^S*©i/7 y T/^/i^m ; *J?})isi?A'm&<0 

30 ©T/^U^»Sr^tP«ft:***i:UTtt, «x.tftry 
; 7x^S^07 y — /V-S«r-&tP«fk**S 

turn y ^=¥i/y/ws ; 

[0 0 6 8] Z<D£ otm^MCT % >M<DMcft&\b IT 

«u hy^^y-^r^^, hy^ (2- 

7^y, 3- (^f ;^7 ^ y) y'ntf^r^v. 3- 

(^yf/1^7^7) 7 p Pt°^7^;y, N, N-v^y^/U 

40 7^yy s n, N-^^/umyv, n, N-i^^y 
^^7^y y, n, N-^y-y^-o-F/K^ 

>\ N, N, N, N-fh7^D^/M^^y!Jyy 
i^7^y, 1, 3 - (N, N-^U^7^/ 

y^/u) tr^ (N, N-^yv^ 

7^;/7x^) y^y, hy7^y/^/^-/K h 
yxf uyi/r^; 2, 4, 6-hy^ (i^y^/Kr 

^/^f/U) 7i;-/K N, N - i/3L^/W< 1/ is/l-T 

^ >\ 4-v?y^yur^ y-3 -^y-2-^v, 

N, N, N r , N' -fh7^f/^-p-7x-l/yi; 

50 7^y, fh7^f/^7^y^^x 1, i—yy^ 
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h\ N, N — f/i^7 9 ]) A*7 ^ F\ N-^^yP 

hy/K 1, 1, 3, 3, 4 t^/ls^T — i? 

V. 1 - (N, N-i/xf/U7^y) 7x^/U7tf U 

>\ n, N-^f^^y^p^ty, v^^vu 

7!i^7^y, N, N, N' , N' -xh^^A— 

ifjj^y, ^yyy, 7xtyhpyy > if try ^ 
/k 2 -tr^/vtry 4-tr=^ey>?y, if^y 

>\ =ays^ /v^v?>\ iyhy-J>m. N — ^ 
-yK 2 -^/l^ ^V-zK 4— *?vl"f 



(14) 4#M^9- 3 1 6 2 0 0 
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* ^ /K 2-*> l/^i/sl"? ^ 2 — ^ 

-/VrisM % 1 -^^v?/U- 2 -^A-f 

2-7^=-/^- 4 -^AM- ^ *V-A\ 
1 -i/7;xf;i/-2-^^/K ^*V-/k i-v-t 
/ai^vu- 2 -^rc^AM' ^V-zK h U7!i^>7 

f;^;U7i- y > N ^^ri^^^u>-^ * l - 

(4, 3, 0) -5-y^V x i^riffv'^o (5, 
10 4, 0) ?>-7^- 7 -xy N N-y^A-T^K— /K 

l- (N-tfpy^y) 

i^n^O-x^ N-bf^/Ufny a - ( 1 - \f 

A\ 1, 1, 3, 3, 4— ^V^^^/l-^r^v^V^^ 

10 0 6 9] ££>t^ TtBiS (1 2) — (1 7) : 
[0 0 7 0] 
Ut2 4] 
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(15) 
,K 2 



- 3 1 6 2 0 0 



(12) 



6 
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(14) 



(15) 




CH 3 

'»> *>of-o=-< 

CH 3 




CH 3 



1? /- 



I 




40 



[0 0 7 1 ] (sK*, R(«iFfl-10^tt 

7v7^ BfcM** L 0 . 1—80 lf%^®it«IIt* 
l< (i 1 ~ 6 0 lt%£0®i ttttl 5 0 

[0072] ±ts^H^r ^ ydr^yr-; ^gtfsj:^ 
<t^-e#. ±E— (iv) *3j:t//*fefi-««: 

[0 0 7 3] <fflEfiffi|S]ffll>*«M<Z>«fiE|plfflltt, # *50 



[0 0 7 4] &mm<D&M>&faM*fflf&~tZ>M&&£:fc 

k*3^t, — (i) -e**^#y7 5y^»©t 

^fflfi. il^o. 1— 9 0^/U%@S, #P£L<teO. 
0. 1 — 9 0^e/u%=gSL U< #0. 5 — 5 0^;u 
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[0 0 7 5] *»MO«ftEfil»fc*5WS*!>r5 
»SL<ttl-i 0li%<0«ItS*i5 o 
El«IK**3ttKas»rt£ft3#. l 
*»BlRlit*»Sri:#-eS-r. 10 

[0076] *^^^ H B a iB^Jicfflv>f>tt^^y r ^ 

attttS^fc©**. *Ky 7^ 3^«&-&fifc1-5»fc:. ^ 
[0 0 7 7] ::t% v^/l^^R— LTf*. 

>\ n -^yf/l^7 ^ >\ n-^^i//U7^y, n — ^ 

>\ n —"ris/lsT * >\ n — y* Vy^ v'/l/T ^ >\ n — K 
"f^/UT % V, n — h y ^ris/UT % >\ n — T" h 7^ 
AT ^ >\ n--<y^fv'yV7^y N n — ^^rih^iz/l^ 
7~^>\ n-^f^7^, n ^ri/^7 

[0078] *»w©»siaiPiatc^ stE*ffit-»i- 

Wfk^fti LTtt, ^tf3-7^7 p pf/^y^h 

^ri/y7^ 3-7^7 7 p ntVuhyxhdrv'i/7y x 
2-7^7 D Pt 9 ;t-MJ^ h^ri/i/?^ Q.-T%J~f 

-3-7^y7°n^MJ^ N — (2- 

v/7V, 3 U-f K^n tT/uh y ^ h^r>->7>, 3 

n/u- 3-7^77 p Pt B /uhy^ h=*v'v'9>\ 
N-^ h ^ri/^/U/i^^/lx- 3 -T % J zfv fcVU h ]) =r. h 

i^>- h y 7 ^ n- h y y h^isisi) fr-?* y 
xfi/yhy7^y, i o- hy ^ h^^>y^-i, 



(16) «fM^F9 - 3 1 6 2 0 0 
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4, 7 - h y T1fx;2/>\ 10-hyxh^^>yyl/- 

i, 4, 7-hy7ff^^ 9- h y / h^r^v-y/^ 

-3, e-^tV^/tf - K 9-hy^h^rv- 
/U— 3 -T ^ / ^°nr tf/U h y ^ h^r->v-^ V. N-^<V 
xx/l/- 3 - 7 ^ 7 7 p d h y ^ h V, N- 

10 h3rv"v'7>\ N-tT^ (t^'>xfi/» - 3 -7 ^ 

[0079] <m^m^m^->^m<om^Bm^iM^m 
[0080] (i) x<#-=:^^sn*:awawtBt^K 

UTIi. m<t^X (SnOO 
NESAi (*iPPG{tiijSI) % iW^^^A 
-Rfb^X (I n 2 0 3 — Sn0 2 ) ^feftS I TOf 

# 5o ^ B B Bia^]^Jm*^^J[JPl^MS^ 80-300^^: 
Stt. #*L<fcfcl 2 0 — 2 5 O^^^tb^o # 

y 7-; ?/^K^*t5*M« B H H iE^JH 

fir**. -Y^ KftS*tfctW*fc-rs::i:t)T#So 
40 £tL5&R<Z>!BW*. il^O. 
»*U<tt0. 0 0 5 — 0. 
[0 0 8 1] (2) »rtS*tfc»«ffi*r. WAWW-^n 
> s U-3>- N =13/ h ^<?5ateNlj6>fe W 

J; 9, »a^©Bi«rtB!»«RlJ:(t*S*tr»SBrftl» 
Sfc, 7^^^Ii:UJWi:, MBS* 

50 [0 0 8 2] ^/c, **MOffi*ElRjafl^J:*)?gJ5JSS*t 
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tzi££k&fom\^ flitf»B¥6- 2 2 2 3 6 6-S§-^$8 

8 1 9 3 7^a^^:*Si^rv^s J: 5 

[00 8 3] ( 3 ) _LIE<£> <fc o I- UTiKfiBElPlR^®* 

^y\f>^^m^t^^^rft^^>^0^. 2«C 

[0 0 8 5] m&t Ltit y^aiKSi3J;W 

^»bW& p p* rc-i5j rcB-isj 

v>y t^-p-t ^ y-2 -^f/^f^>w- h 

[0 0 8 6] £7*:. JRfi-feyKD^Sffi^lfiD'&feSJxS 
[0 0 8 7] 



(17) WBM^ -3 1 6 2 0 0 
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[0088] tma<DR&im i^ttE*:^- 
[0089] m&sifom<Dtemm m&mftm*ms& 

8U KSHbfc**©K«r J I SK-5 4 o 0fciMN5 
10 #«fc|c:J: UJMffbfco ffffi^ftttj I SK-5 4 0 0^ 

[oo9o] m&miz&fffl) m^m^m^^c iov<d 
[0091] i) Jbia^: (7) tf*s*LSv?r 

^5. 23 g (10^W) , 4, 4' — x/T%J 
v?7i^/M^yi7. 8g (9 0 * y ^OctTJ 5 
20 2, 3, 5- h y %A'&*U*s?xz^>^A>&&ZMik 
^22. 4g (lOOU^) Sr. N-^^/U- 2 - 
t°n y KV4 5 0 gK*«P$ii\ 6 0^6^1^^ 

-/K^L, «JET4 0*C-ei 5«FrflS:j*^-y:S^^: 

crtb^r rsKyr:* 5>^» (a i) j i-fs 0 ] 4 

0 . 8 g *#fe 0 

[00 9 2] (Mi2) ^flltftE)ilfc#y75 

30 y^St (a 1) 25. 0 g&N-^^Vl'- 2 -tfn y K 

y4 5 0 g |:gj»u i^jgaEtctry ^y7. o g *3J: 
9. u»u i o o < c-e3«FMJni*ft"*" 

o. 93di/ g ,-f^ wt,m& 7 o y T ^ 5/ ^ 
®& [rtbS: r^r ^ Km#y7^y^« (b d j i 
t5o ] i9. o g *mfro 

[0 0 9 3] (£7*W3) ±IS^ (8) 
^>5. 24 g (io^;yw) , 4, 4 7 -i/T%; 
40 i/7i';M^>17. 8 g oo^y^) 

2, 3, 5 - h y */vaK=¥v->^ ci^v^uttK— 
ft22. 4g S:, N-^^/l^-2- 

ifpy Ky4 5 0 gms»s^ eowewiS^ 

-/K»L, ^74 0^1 5P#PiflS:^$-^Sr t 
»*ttS*0. 95dl/gT^^y7^"7 
(r*b*r r#y7^^B (a 2) j £ih£ e ) 4 
0. 8gW: 0 
50 [00 9 4] (^^c^J 4 ) &f&m 2 X''<%h1xtztf ]) T X 
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7^8 (bl) 25. 5g^N-^f/l/-2-^Dy K 
t«i£7KR&9. 2gSrS*DU 1 0 0 < C-e3^fflJ!JDf^-r 

0. 9 3d 1 / g , ^ KYfc^# s 7 0 %C0/Ky T 

at (rft* r>r * KStt^yr^ (b 2) j t 

tSo ) 19. 5 g *#fc 0 

[0095] (^*«5) ±iaa (7) 

^ >5. 2 3 g (lo^y^e/u) , 4, 4' 
^7xn/M^yi7. 8g (9 0^!i^) *Sj:t*t? 
op< y 5/ Mft-«I*«J2 1. 8g (10 0U^) 

N-^f 2 - t^n II 4 5 0 g l^^t, 
2 5<CT?6fl#raR*S£*;fco #cv^T% EJS*iKS:*:SJftl 

*<D«* ^f^T^^-^t^L, ®JSET4 0 c CT*l 
5WfKHe«S*Sri:li:J:9. »«tt*# 1 . 5dl/ 
gt^y/^^i C^tL^r ttf!)T$*y?&t (a 
3) irfSo ] 3 7. 8 g«r»fc 0 
[0 0 9 61 (^0*J6) _kfS5£ (9) -e*£tbSv*T 

;y6. 43 g (io-;yw) . 4, 4' -v?t ^ y 

v?7x^/M^yi 7. 8g (9 0 ^ y ^-/V) *5<tT7t° 

p^y$'f8ii*ft2i. 8 g (ioo;y^) 

£ N N-^f^-2-fny hV4 5 0g«^t, 
2 5 < C-C6l*mRJS£H±'fco «C^"C% Rj£»»**:ia3RI 
<Z> y f/U7/u =i -/K^^V ^-eRJG££f&» *:«:« * ^ttc 0 
/H?iSfe#U ®JBET4 0 £ CT*1 
5«?|BWe»S-a:*r fcfcJztK 0. 80dl 

/gtfcS^y/v^S (rM r^yr^'^S 

(a 4) i« c ) 38. 8 g*#fco 

[0 09 7] (^j*;«7) ±fa* (i o) -e^tvsv? 

T^>4. 2 2 g (10^!)W) . 4, 4' -i?T^ 

yv?7x^/M^yi 7. 8g (9 0^ y^) *5ir; 

fcTn^ y h»-JS7k<fe2 1 . 8g (100U^) 

N-^;i/-2~t p py Ky4 5 0 gl^jS^^ 
2 S^T^^RiS^^Co #:^T% Rl£«»S:*ia3H 
coy f^7/U3 -/K-^v^TR^^^fe^rtt:® ^iirfdo 

y^ur/i^ — /v-t?«afru ®jsET4o t cr*i 

5B#IHR*£*5rifc:J:!9. *t»ttff^ 1 . 8d 1/ 
gX&Z>#VT^y?m WyT^^R (a 

5) j tt5. 3 4 0.1 gtftfc. 
[0 0 9 8] (-&fig^j8) 2, 2 - f [4- (4-T 
;y7xy^rv/) ^^^/U] lg (100 

^y^e/u) . fp^y 9 6 (9 o ^ 

y^-yu) *5±V±8ES: (11) T*$t&ti&1t&9t>7 . 5 
2 g (10 5: y ^e/u) N-y ?vu- 2 - tr » y k>- 
4 5 0 g {:g«f^^ 2 5 < C-C6B*mRJ££^fco fti^ 

^fiE^sraass^fe, y^r/i^— /u-c«c# 



(18) «FH5p9 -3 1 6 2 0 0 
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RttflWl. 6dl/gtM^y7;<^8 Crix£: 
r*y7^^^li (a6) <t-r& 0 ] 4 0. 1 g£# 

[0099] mmm 1 ) 

( i ) %di£ft#i<am&[ : i t*# & *tfc# y r ^ 

(a l) Sry-T^p^ hy|:®IS^«i» 
4 fift%<D?gfg ^ 0»»«r?La 1 n m(D 7 

[0100] ( 2 ) ffi£X»aH=-0>ff£C( : 
10 1. 1 mmCDZf ? ^mfc^—m^tf hthfc I TO 

8 Ott 1 W5 r 8 0 0 A(D 

[0 10 1] 2. flg*S*LfcaKB*. ^-^C2^g£0* 

^ v^ymmzn 5 ^ <t t-<t 9 , i0MiEi«jiRS:fe»u 

0 r prru — 1 cra/g>i Lfc 0 
20 [0102) 3. ±m<D £ 0 M LTffifiElpjR2 s fl2fifc£ 
nfcKtRS:2ttffs«u ^:^^tbCOSffico^gi5(^ iff 
SI 7 m m^{b7/> ^ ^ ? A^^rMt S^^^^i 
IB3R««ffl*^^y-vHiJBIttK:J:9»*L.fca. **t 
*fr©«i&EftlW^^ 

J:5t-2tS:^S«^Ffl^^:^UT^[^iagL, ftftgBPl 
± £ ^ *g £ -tfT JE« LT«#» S ^fc 0 

[0 10 3] 4. SS^affilSJi^ftaBOffi^tciJ: 

TMLC-2 0 0 1J (*/u^tfc«) Sr£A£*U » 
[0 10 4] 5. ±|B©J;5^L,TfPK**bfciRa** 

40 %X&>otc 0 

[0105] immm 2-1 n Tie^ta 1 i^-r^ 

i^oT, ^093-6 -C»btlfetfy y^m 
(a) (a 2~a 4) ^ KStf*y7 5 

it (b) (bl-b2) *5J:tFmH®T5: V (c) 

50 JH^NFW^ffffiSrffofco ^*^rTfS^l tcefitr^ 



(19) 



9-316200 
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to i o 6] mmmi 2) &f&m3xmbtitctfy r 
% (a 2) &m\<\ mmmzmmz-i,x*ftw<D 

2 sox^^v.tz.^tu^mmmi tmm^i^x, ma 

tz 0 «*SrTE*l ^W^T^-To 
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* [0107] 1 - 3 j TiE3t 1 

oT. &&m3^6Xnhfttitf})T^y?m (a 2 — 
a 4) *fctt>f 5 KS^yr^^^S (b) (b 1 
-b2) 0#**rfl|V\ Sffi^l tH«I^UTffi*iH|fi| 

10 T^t". 

[0 10 8] 

* 



m&t* r<> ? s > m&mm Eras bbsis ««M3e«FiB 
s in fi ^ (^) «M 
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[01091*1 ^<OT % y«©EfttTE©fc©S:7P 

si hV* (2- (2-^ h^v-^n h^v-) 

s2 n, N-^y^r=!)y 

s3 N f N, N, N-fh7^!/^/M^^!)U 

s4 i, (n, N-^y^7-;/^f 

s5 Mjxfi/y^r^y 

s6 2 - * S 

s7 tr* (N, N-^yV^7^7x^/U) ;* 

s8 tfn/ufyi/y 

s9 *Ky tr=/utr y v>v (±efl:*s; d 2) 

siO 2, 4, (v?^fyl/75y^f^) 7 

3:7 — A- 



^hl n-K^v-^T^V 

h2 h y ^ ^/ut $ 1/ 

[OllO] 

B«o»*] *»Wfc:J:*Ui. A#ftElfiJ«ptt*:#t- 

<. K«fc*rt--&*«tt*WvN«fiEift««r»rili-*r 

[Olll] *«W©»fiE!6|»I^J:0JgricS*T/5«* 
EiPjRte. TNi« H B 0 ^iWJ;r;s TNSSfBS/T 

40 M^f-^Zhteh-f 1 S H (Super Homeotrop 
i c) S!«ft***^-««^<OfKS***^S:»^-r6 

lSK*«;tfc«A*^**Wu *ft©ElSH**5J:t«S« 



(20) 



ftffl¥-9-3 1 6 2 0 0 



7oy Y^—ttcnWiZ 

(72) $§9§# S£ 



